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(54) POSITIONING APPARATUS 




(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve high precision positioning of a wafer 
with a notch in both angular directions of 0 degree and 90 degrees. 
SOLUTION: A fitting member 26 movable in the Y-axis direction and a fitting 
member 28 movable in the X-axis direction are provided, and two positioning 
pins are counterposed against each fitting member (one pin among those pins is 



(51)lnt.CI. 



used in common). Thus, when a substrate W is in a state where a notch thereof 
faces in the Y-axis direction as shown by a solid line, the positioning is performed 
by means of the fitting member 26 and the positioning pins 16, 18, and when the 
substrate W is in a state where the notch faces in the X-axis direction as shown 
by a virtual line, the positioning is performed by means of the fitting member 28 
and the positioning pins 18, 20. Therefore, the wafer W with the notch can be 
positioned with high precision in both directions of 0 degree and 90 degrees. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the pointing device which positions the disc-like substrate with 
which the notch of V typeface was formed in a part of periphery section. The 
notch of said substrate It can fit into said notch in the condition of being in the 
2nd revolution location where the notch of said substrate differs from said 1st 
revolution location, and the 2nd shaft is met. The 1st fitting member [ fit / into said 
notch / in the condition of being in the 1st predetermined revolution location / it / 
and ] which can move to the 1st shaft orientations; The 2nd fitting member and; 
which can move At least two gage pins for the 1st shaft-orientations positioning 
arranged counter said 1st fitting member and simultaneous to said substrate in 
the circumscribable location; Said 2nd fitting member is countered. And the 
pointing device which has at least two gage pins for the 2nd shaft-orientations 
positioning arranged simultaneous to said substrate in the circumscribable 
location. 

[Claim 2] The pointing device according to claim 1 characterized by being the 
gage pin for 2-way positioning which served as the gage pin for [ one ] said 2nd 
shaft-orientations positioning of the gage pins for said 1st shaft-orientations 
positioning. 

[Claim 3] The pointing device according to claim 2 characterized by having a total 
of three the gage pins and the 2nd shaft-orientations gage pins containing the 
gage pin for said 2-way positioning for the 1st shaft-orientations positioning, and 
arranging these at this spacing on the periphery of how many minute major 
diameter from said substrate. 



[Claim 4] A pointing device given in claim 1 characterized by being constituted 
with the roller which said 1st fitting member and the 2nd fitting member can 
rotate freely thru/or any 1 term of 3. 

[Claim 5] A pointing device given in claim 1 characterized by being constituted 
with the roller which said each gage pin can rotate freely thru/or any 1 term of 4. 
[Claim 6] A pointing device given in claim 1 characterized by setting up said 1st 
shaft orientations and 2nd shaft orientations in the rectangular biaxial direction 
thru/or any 1 term of 5. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a pointing device and relates to a 
pointing device suitable as PURIARAIMENTO of the wafer in a semi-conductor 
production process in more detail. 
[0002] 

[Description of the Prior Art] As an aligner used at the lithography process for 
semi-conductor manufacture, a current cutback projection mold aligner (stepper) 



is in use. In this cutback projection mold aligner, cutback projection of the circuit 
pattern formed in the negative (reticle) is carried out on a wafer, and if an one- 
shot exposure imprint is carried out, exposure is performed by the so-called step- 
and-repeat method which repeats carrying out constant-rate migration of the 
wafer. Although the stepper for these optical lithography is usually equipped with 
the stage which makes a high speed carry out two-dimensional migration of the 
wafer, it needs to be positioned and laid on this stage in the error range where 
the wafer was defined beforehand. Orientation of the wafer is carried out in the 
predetermined direction using linear notching which generally specifies the 
crystal orientation of a wafer in positioning of this kind, i.e., an orientation flat, (it 
is hereafter called a "cage hula" for short), moreover, the cage hula is drawn on 
another negative (reticle) in order to pile up, burn and carry out another pattern 
on the circuit pattern already formed on the wafer -- this -- it is used also for the 
outline alignment (PURIARAIMENTO) for laying the projection image of another 
pattern on top of accuracy. 

[0003] Usually, this PURIARAIMENTO is performed in two steps. That is, before 
transporting a wafer to a stage, PURIARAIMENTO of a wafer is first performed 
within a transport device, and after a wafer is subsequently laid on a stage using 
a conveyance arm, a slider, etc., PURIARAIMENTO of a wafer is again 
performed on this stage. The positioning accuracy of the wafer to a stage is 
raised by 2 times of this PURIARAIMENTO. Moreover, in each 
PURIARAIMENTO, either of the 2-ways (namely, the two-dimensional direction 
which is the migration direction of a stage) of 0 times and 90 degrees can be 
selectively specified now for the direction of a cage hula. It is because 
corresponding to the exposure field of the square and rectangle to which it 
comes from the design of a circuit pattern etc. while changing the property of a 
semiconductor chip according to the crystal structure of a wafer. 
[0004] The top view of the conventional wafer holder for performing 
PURIARAIMENTO of a wafer which has a cage hula on a non-illustrated stage in 
drawing 5 is shown. Here, the situation of PURIARAIMENTO of the conventional 



wafer is explained using drawing 5 . When Wafer W is laid on the wafer holder 
120 by non-illustrated a conveyance arm and a slider, this wafer W It is pressed 
in the direction which accomplishes 45 degrees to the horizontal direction and 
perpendicular direction in drawing 5 with a plunger (press member) 123. 
Positioning is performed in contact with three of the positioning rollers 125a and 
125b of the couple in drawing 5 which met horizontally and has been arranged at 
intervals of predetermined, and the positioning rollers 126a and 126b arranged at 
intervals of predetermined along a perpendicular direction predetermined, 
namely, when the cage hula F is arranged in the direction (the direction of 0 
times) shown in drawing 5 As shown in drawing 6 (a), when Wafer W contacts 
the positioning rollers 125a, 125b, and 126a and the cage hula F is arranged in 
the direction 90 degrees As shown in drawing 6 (b), Wafer W contacts the 
positioning rollers 125b, 126a, and 126b, and has the composition of being 
positioned with a respectively sufficient precision. 
[0005] 

[Problem(s) to be Solved by the Invention] In recent years, SEMI (Semiconductor 
Equipment and Materials International) specification of-related [ U.S. / 
semiconductor fabrication machines and equipment and ingredient-related ] was 
prescribed to adopt the wafer (suitably henceforth "a wafer with a notch") with 
which notching (henceforth "notch") N of V typeface as shown in drawing 7 (a) 
was formed instead of a wafer with a cage hula as shown in drawing 7 (c) with 
the wafer for 8 inches. The enlarged drawing (enlarged drawing of a notch part) 
of the circle A part of this drawing (a) is shown in drawing 7 (b). This notch N is 
specified as a depth of 1mm with 90 open angles. 

[0006] However, with the PURIARAINTO equipment of the conventional wafer 
mentioned above, it could not respond to a wafer with a notch, but looked 
forward to the appearance of the pointing device which can position a wafer with 
a notch with sufficient positioning accuracy to the both directions of a direction 0 
times and 90 degrees (PURIARAIMENTO). 

[0007] This invention was made under this situation and the object is in offering 



the pointing device which can perform highly precise positioning to the both 
directions of a direction 0 times and 90 degrees to a wafer with a notch. 
[0008] 

[Means for Solving the Problem] Invention according to claim 1 is a pointing 
device which positions the disc-like substrate with which the notch of V typeface 
was formed in a part of periphery section. The notch of said substrate It can fit 
into said notch in the condition of being in the 2nd revolution location where the 
notch of said substrate differs from said 1st revolution location, and the 2nd shaft 
is met. The 1st fitting member [ fit / into said notch / in the condition of being in 
the 1st predetermined revolution location / it / and ] which can move to the 1st 
shaft orientations; The 2nd fitting member and; which can move At least two 
gage pins for the 1st shaft-orientations positioning arranged counter said 1st 
fitting member and simultaneous to said substrate in the circumscribable 
location; Said 2nd fitting member is countered. And it has at least two gage pins 
for the 2nd shaft-orientations positioning arranged simultaneous to said substrate 
in the circumscribable location. 

[0009] In the condition that according to this the hand of cut of a substrate is 
driven in to some extent by PURIARAIMENTO of a conveyance phase, and the 
notch of a substrate is in the 1st predetermined revolution location If the 1st fitting 
member progresses in accordance with the 1st shaft orientations, and fits into 
notching of a substrate and the 1st fitting member progresses in the direction 
further The gage pin for the 1st shaft-orientations positioning contacts two or 
more points of the periphery section of a substrate, and it is positioned in the 
condition that the direction of notching of a substrate corresponds with the 1st 
shaft orientations by at least three points (the 1st fitting member and gage pin for 
the 1st shaft-orientations positioning). In the condition that similarly the hand of 
cut of a substrate is driven in to some extent by PURIARAIMENTO of a 
conveyance phase, and the notch of a substrate is in the 2nd predetermined 
revolution location If the 2nd fitting member progresses in accordance with the 
2nd shaft orientations, and fits into notching of a substrate and the 2nd fitting 



member progresses in the direction further The gage pin for the 2nd shaft- 
orientations positioning contacts two or more points of the periphery section of a 
substrate, and it is positioned in the condition that the direction of notching of a 
substrate corresponds with the 2nd shaft orientations by at least three points (the 
2nd fitting member and gage pin for the 2nd shaft-orientations positioning). 
[0010] If it follows, for example, the 1st shaft orientations are set as the direction 
0 times and the 2nd shaft orientations are set as the direction (or the direction of 
-90 degrees) 90 degrees, highly precise positioning can be performed to the both 
directions of a direction, for example to a wafer with a notch 0 times and 90 
degrees. 

[001 1] Invention according to claim 2 is characterized by being the gage pin for 
2-way positioning which served as the gage pin for [ one ] said 2nd shaft- 
orientations positioning of the gage pins for said 1st shaft-orientations positioning 
in a pointing device according to claim 1. 

[0012] According to this, since it considers as the gage pin for 2-way positioning 
which served as the gage pin for [ one ] the 2nd shaft-orientations positioning of 
the gage pins for the 1st shaft-orientations positioning, the one number of gage 
pins can be lessened compared with the case where the gage pin for the 1st 
shaft-orientations positioning and the gage pin for the 2nd shaft-orientations 
positioning are prepared independently. 

[0013] In a pointing device according to claim 2, invention according to claim 3 is 
equipped with a total of three the gage pins and the 2nd shaft-orientations gage 
pins containing the gage pin for said 2-way positioning for the 1st shaft- 
orientations positioning, and is characterized by arranging these at this spacing 
on the periphery of how many minute major diameter from said substrate. Since 
positioning of the 2-way from which the direction of notching of a substrate turns 
into the 1st shaft orientations and the 2nd shaft orientations with a minimum 
number called a total of three of gage pins can be performed according to this 
and also the arrangement of adjacency **** gage pins which becomes 
symmetrical about the 1st shaft and the 2nd shaft is attained, for example, the 



force of joining a substrate from each gage pin balances after positioning, and 
the useless force does not act on a substrate. Moreover, since the locator pin is 
arranged on the periphery of how many minute major diameter from the 
substrate even if the 1st shaft orientations and the 2nd shaft orientations are 
directions which intersect perpendicularly mutually, loading of a substrate is also 
performed smoothly. 

[0014] Invention according to claim 4 is characterized by being constituted with 
the roller which said 1st fitting member and the 2nd fitting member can rotate 
freely in a pointing device given in claim 1 thru/or any 1 term of 3. Since 
according to this a notching slant face and a roller carry out the rolling contact in 
case a fitting member fits into notching of a substrate, while fitting is smooth, it 
can prevent that dust etc. is generated by friction. 

[0015] Invention according to claim 5 is characterized by constituting said each 
gage pin with the roller which can rotate freely in a pointing device given in claim 
1 thru/or any 1 term of 4. According to this, after the periphery section of a 
substrate has contacted the gage pin (roller which can rotate freely), since a 
substrate rotates easily, the raising dust accompanying a revolution of a 
substrate is prevented and high degree of accuracy is seldom no longer required 
of positioning of the hand of cut in the case of prior PURIARAIMENTO. 
[0016] Invention according to claim 6 is characterized by setting said 1st shaft 
orientations and 2nd shaft orientations as claim 1 thru/or any 1 term of 5 in the 
rectangular biaxial direction in the pointing device of a publication. 
[0017] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is 
explained based on drawing 1 thru/or drawing 3 . 

[0018] The top view of the pointing device 10 concerning 1 operation gestalt is 
shown in drawing 1 . This positioning device 10 is for positioning the wafer W 
with a notch for example, on the wafer stage 12 of an aligner. The pin 
centerjarge rise 14 of the shape of a cylinder prepared in the core of the disc-like 
wafer holder 13 with which this positioning device 10 was laid on the wafer stage 



12 of an abbreviation square, The criteria rollers 16, 18, and 20 as a gage pin 
prepared in the position (it mentions later about this arrangement) of the three 
periphery sections of the wafer holder 13, respectively, The 1st positioning 
hammer 22 for positioning the wafer W with a notch in the condition that a notch 
is located in a direction (true down in drawing 1 ) 0 times, It has the 2nd 
positioning hammer 24 for positioning the wafer W with a notch in the condition 
that a notch is located in a direction (right in drawing 1 ) 90 degrees. 
[0019] Here, arrangement of said criteria rollers 16, 18, and 20 is explained in full 
detail. The 2nd shaft (X-axis in drawing 1 ) passing through the 2nd roller 28NO 
center of rotation as 2nd fitting member established in the 1st shaft (Y-axis in 
drawing 1 ) passing through the center of rotation of the 1st roller 26 as 1st fitting 
member established in the point of the 1st positioning hammer 22 and the core of 
the pin centerjarge rise 14 and the point of the 2nd positioning hammer 24 and 
the core of the pin centerjarge rise 14 is considered. The criteria rollers 16, 18, 
and 20 are arranged by the following physical relationship. 
[0020] That is, about the 1st shaft (Y-axis), the criteria rollers 16 and 18 are 
symmetric positions, and are arranged in the location where the central angle 
over the core of the wafer W at the time of positioning of Wafer W becomes large 
a little from 90 degrees. Moreover, about the 2nd shaft (X-axis), the criteria 
rollers 18 and 20 are symmetric positions, and are arranged in the location where 
the central angle over the core of the wafer W at the time of positioning of Wafer 
W becomes large a little from 90 degrees. As an example of a location which 
satisfies the above relation, the criteria rollers 16, 18, and 20 are arranged with 
this equipment 10 in three locations which accomplish the include angle of 45 
degrees to the X-axis and a Y-axis on the periphery of the bigger radius for how 
many minutes than the radius of the wafer W centering on the core of the pin 
centerjarge rise 14, respectively. Therefore, the adjacency **** criteria rollers 16 
and 18 and 18 or 20 spacing are equally arranged at intervals of 90 degrees in a 
hoop direction on the periphery of the bigger radius for how many minutes than 
the radius of the above-mentioned wafer W. In case the criteria roller 20 (or 16) 



did not become obstructive, and the main gap between the wafer positioning 
locations of a 2-way was made small and the common area in the positioning 
location of both directions was made into the vacuum adsorption area of the 
wafer holder 13 in the case of loading of Wafer W, it was made such 
arrangement for taking this area without a loss **** and large. Since a vacuum 
adsorption area affects the display flatness of Wafer W, its larger one is [ this 
area ] desirable. 

[0021] Reciprocation (vertical movement) of said pin centerjarge rise 14 in the 
direction (the space rectangular cross direction of drawing 1 ) which intersects 
perpendicularly with the field of the wafer stage 12 is enabled, and it is driven by 
the non-illustrated driving means. Moreover, as for this pin centerjarge rise 14, 
the flat side where a wafer is laid in that top face is formed. 
[0022] Like the above, the 1st roller 26 is formed at the head, and the attitude 
(reciprocation) of the 1st positioning hammer 22 is enabled by the non-illustrated 
driving means in the direction of the 1st shaft (Y-axis). Similarly, the 2nd roller 28 
is formed at the head, and the attitude (reciprocation) of the 2nd positioning 
hammer 24 is enabled by the non-illustrated driving means in the direction of the 
2nd shaft (X-axis). 

[0023] In addition, two or more slots 30 are formed in concentric circular 

[ centering on pin centerjarge rise 14 core ] at intervals of predetermined, and 

the inhalation-of-air hole 32 is formed in each slot 30, respectively, and the 

exhaust hole 36 for airflows meets the wafer installation side 34 radially, and it is 

prepared in the wafer installation side 34 of the wafer holder 13 at intervals of 

predetermined. 

[0024] Next, an operation of the alignment equipment 10 of this operation gestalt 
constituted as mentioned above is explained. First, the case (it positions to the 
1st shaft orientations) where make the wafer W with a notch first, make Notch N 
into a direction 0 times, and it positions is explained. 
[0025] The wafer which received from non-illustrated PURIARAIMENTO 
equipment and was passed is conveyed by the non-illustrated slider, and is 



received and passed to the pin centerjarge rise 14. Then, a slider retreats, the 
pin centerjarge rise 14 holding Wafer W descends, and Wafer W is laid on the 
installation side 34. Wafer W is in the condition of having countered the criteria 
rollers 16 and 18 with which the 1st roller 26 with which Notch N was formed at 
the head of the 1st positioning hammer 22 is countered, and the periphery of 
Notch N and an opposite hand is located in the opposite hand of the 1st roller 26, 
at this time. 

[0026] next, if the 1st positioning hammer 22 drives towards Notch N, Wafer W 
will be positioned in the location shown as the continuous line boiled drawing 2 
with the 1st roller 26 as mentions later. Under the present circumstances, the 2nd 
positioning hammer 24 is evacuated to the location where the 2nd roller 28 does 
not interfere in the periphery of Wafer W. 

[0027] Here, the operation at the time of positioning of the wafer W with the 1st 
positioning hammer 22 is explained in full detail, referring to drawing 3 . If the 1st 
positioning hammer 22 is energized by Y shaft-orientations upper part, the 1st 
roller 26 will move and the notch N of Wafer W will be contacted. The condition at 
the time of this contact is shown in drawing 3 . Here, a roller with a diameter of 
about 3mm is used as the 1st roller 26, and since, as for Notch N, the depth is 
formed in 1mm and 90 open angles, although the size relation of each part 
material differs from the actual condition somewhat, in order to give explanation 
intelligible in drawing 3 , it is made actual in this way. 

[0028] Force P will be divided into the component of a force Q along the slant 
face of a V groove, and the component of a force R of the hand of cut of Wafer W 
if the 1st roller 26 is stuffed into the interior of Notch N (interior of a V groove) by 
Force P. That is, the force R of rotating Wafer W by the thrust of the 1st roller 26 
is produced, and the specified quantity minute revolution of the wafer W is 
carried out. If the 1st positioning hammer is further energized by Y shaft- 
orientations upper part from this condition The 1st roller 26 contacts both the 
slant faces of a V groove, the 1 st roller 26 pushes into V Mizouchi -- having -- just 
- being alike - The force to which Wafer W is moved in a wedge operation 



balances by right and left, revolution positioning of the notch N of Wafer W is 
carried out in a direction (the 1st shaft orientations) 0 times with the 1st roller 26, 
and Wafer W is eventually positioned with the criteria rollers 16 and 18 and the 
1st roller 26 in a predetermined location. In addition, though the periphery of 
Wafer W had changed into the condition by which it is shown in drawing 3 in this 
case where the criteria rollers 16 and 18 are contacted, Wafer W is rotated by 
operation of the force R which was mentioned above and to rotate, but since the 
criteria rollers 16 and 18 rotate in this case, dust etc. is hardly generated 
according to an operation of friction in the case of a revolution of this wafer W. 
[0029] Next, the case where make Notch N into a direction 90 degrees, and the 
wafer W with a notch is positioned is explained. 

[0030] The wafer W which received from non-illustrated PURIARAIMENTO 
equipment and was passed is conveyed by the non-illustrated slider, and is 
received and passed to the pin center.large rise 14. Then, a slider retreats, the 
pin center.large rise 14 holding Wafer W descends, and Wafer W is laid on the 
installation side 34. Wafer W is in the condition of having countered the criteria 
rollers 18 and 20 with which the 2nd roller 28 with which Notch N was formed at 
the head of the 2nd positioning hammer 24 is countered, and the periphery of 
Notch N and an opposite hand is located in the opposite hand of the 2nd roller 28, 
at this time. 

[0031] Next, if the 2nd positioning hammer 24 drives towards Notch N, as it 
mentioned above, Wafer W will be positioned in the location shown in drawing 2 
by the imaginary line with the 2nd positioning hammer 24. Under the present 
circumstances, the 1st positioning hammer 22 is evacuated to the location where 
the 1st roller 26 does not interfere in the periphery of Wafer W. 
[0032] As opposed to the wafer with a notch which according to the positioning 
device 10 of this operation gestalt spread will be expected by 8 inches from now 
on, or is being standardized in large-sized wafers, such as 12 etc. inches, as 
explained above and which replaces a cage hula While the combination to wafer 
positioning of the 2-way of the direction of 0 times and the direction of 90 



degrees (or -90 degrees) of a notch is attained, since the main gap of the wafer 
between the positioning locations of both directions is very small, it can take 
greatly without loss of the vacuum adsorption area of the wafer holder 13. 
Moreover, according to the pointing device 10 of this operation gestalt, since this 
level and a comparable size were almost as simple as the 0 times -90 - degree 
pointing device of the conventional wafer with a cage hula, little configuration of 
moving part was adopted and the three criteria roller type which moreover 
reduced the number of criteria rollers (gage pin) is adopt, the problem in respect 
of cost is not produce, either. 

[0033] In addition, although the above-mentioned operation gestalt explained the 
pointing device of the three criteria roller type equipped with three criteria rollers, 
this invention is not limited to this, for example, the four criteria roller type which 
has arranged a total of four two each criteria rollers 50 in the location for right 
and left about the shaft which passes along a wafer core and a notch to the 
direction of 0 times of a notch, and the direction of 90 degrees as shown in 
drawing 4 ~ or it can also be further made a multipoint type. 
[0034] Moreover, although the case where a criteria roller was fixed to an 
orientation was explained, a criteria roller may consist of above-mentioned 
examples possible [ an attitude ] radially like a positioning hammer. In addition, if 
a configuration to which the 1st roller 26 in drawing 1 is made immobilization, and 
the same distance migration of the criteria rollers 16 and 18 is carried out toward 
a pin centerjarge rise core at the same rate, for example, or the criteria rollers 16 
and 18 are caudad moved in accordance with Y shaft orientations of drawing 1 in 
one is adopted, positioning of Wafer W of the direction of 0 times will be attained. 
If the configuration same also about a direction as this is adopted 90 degrees, 
positioning of Wafer W will be attained. 

[0035] Furthermore, although the case where this invention was applied to the 
equipment which positions a wafer to the wafer holder on the wafer stage in an 
aligner was illustrated with the above-mentioned operation gestalt The 
applicability of this invention is not what is limited to this. The PURIARAIMENTO 



equipment in a conveyance system, This invention is applicable to pointing 
devices, such as ion-implantation PURIARAIMENTO equipment, a wafer 
periphery and cage hula notch beveling polish equipment, a wafer infrared 
measuring device, wafer test equipment, and a wafer surface metering device, 
similarly. 
[0036] 

[Effect of the Invention] As explained above, while being able to position a 
substrate in the condition that the direction of notching is in agreement with the 
1st shaft orientations by at least three points with the 1st fitting member and the 
gage pin for the 1st shaft-orientations positioning according to this invention A 
substrate can be positioned in the condition that the direction of notching is in 
agreement with the 2nd shaft orientations with the 2nd fitting member and the 
gage pin for the 2nd shaft-orientations positioning. For example, if the 1st shaft 
orientations are set as the direction 0 times and the 2nd shaft orientations are set 
as the direction (or the direction of -90 degrees) 90 degrees, there is outstanding 
effectiveness which is not in the former that highly precise positioning can be 
performed to the both directions of a direction, for example to a wafer with a 
notch 0 times and 90 degrees. 

[0037] According to invention according to claim 3, positioning of the 2-way from 
which the direction of notching of a substrate turns into the 1st shaft orientations 
and the 2nd shaft orientations with a minimum number called a total of three of 
gage pins can be performed especially, and also even if it is the case where the 
1st shaft orientations and the 2nd shaft orientations are set to the direction 0 
times and 90 degrees, loading of a substrate can be performed smoothly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing roughly the configuration of the pointing 
device concerning 1 operation gestalt. 

[Drawing 2] It is drawing for explaining an operation of the equipment of drawing 
1 . 

[Drawing 3] It is drawing for explaining the operation at the time of the 1st roller 

(or the 2nd roller) fitting into the notch of a wafer, and is drawing showing in 

illustration the force of acting on a wafer. 

[Drawing 4] It is the explanatory view showing a modification. 

[Drawing 5] It is the top view showing the configuration of the pointing device of 

the conventional wafer with a cage hula. 

[Drawing 6] It is drawing showing the positioning condition by the equipment of 
drawing 5 , and drawing in which (a) shows the positioning condition of a 
direction 0 times, and (b) are drawings showing the positioning condition of a 
direction 90 degrees. 

[Drawing 7] (a) is drawing in which drawing showing the appearance of a wafer 
with a notch and (b) show the enlarged drawing in the circle A of (a), and (c) 
shows the appearance of a wafer with a cage hula. 
[Description of Notations] 
10 Pointing Device 

16 Gage Pin for 1st Shaft-Orientations Positioning 

18 Gage Pin for 2-way Positioning 

20 Gage Pin for 2nd Shaft-Orientations Positioning 



26 1st Roller (1st Fitting Member) 
28 2nd Roller (2nd Fitting Member) 
N Notch (notch of V typeface) 
W Wafer (substrate) 
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[Drawing 1] 




[Drawing 2] 
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